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I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 as originally filed 

2 _ 9 as received on 1 1/01/2001 with letter of 08/01/2001 
Claims, No.: 

_ 5 as received on 1 1/01/2001 with letter of 08/01/2001 
Drawings, sheets: 

1 /4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. G3 This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-5 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-5 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-5 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Item I 

1 . The amendments filed with the letter dated 08/01/2001 introduce subject-matter 
which extends beyond the content of the application as filed, contrary to Article 
34(2) (b) PCT: 

1.1. The feature introduced into claim 1 that the first return member is arranged ata 
location of the third portion remote from the angled second portion is broader in 
scope that the originally disclosed feature (see originally filed claim 3 and page 6, 
lines 19-22) that the return member is arranged at an edge of the third portion 
remote from the angled portion. 

1 .2. The feature introduced into claim 1 that the second return member is arranged at 
a location remote from the angled second portion is not supported by the originally 
disclosed feature that the second return member (called web 6 in the description) 
is located proximate a junction between the vertical portion and the anoled portion 
(see page 6, line 23 to page 7, line 1). 

2. The same applies to the amendments in claim 3 for a container (corresponds to 
originally filed claim 5) and in claim 5 for a method (corresponds to originally filed 
claim 9). 

3. This report, in particular Item V of this report, has been established as if these 
amendments had not been made (Rule 70.2(c)PCT) and had been replaced by 
the corresponding disclosed features. 

Item V 

3. A top rail according to the pre-characterising part of claim 1 is known from D1 = 
GB-A-2 019 363. 

This rail has been improved by the provision of the first and second return 
members according to the characterising portion (see item I above). There is no 
hint in the available prior art to modify the rail disclosed in D1 in the claimed 
manner. The subject-matter of claim 1 thus involves an inventive step. 
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For the same reasons also the subject-matter of claims 3 and 5 involves an 
inventive step (Article 33 PCT). 

4. Claims 2 and 4 are dependent on claims 1 and 3 respectively and as such also 
meet the requirements of the PCT with respect to novelty and inventive step. 

Item VII 

5. The objections based on Article 34(2)(b) PCT raised in point I above apply equally 
to the corresponding parts of the description. 

6. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 
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POINT V 

1 • The insulated double-skinned freight container disclosed in D1 = GB-A-2 019 363 
comprises an element called in D1 "frame 1" (see figures 1 and 1a) which can be 
considered as being a "top rail" within the meaning of claim 1 . 

D1 thus discloses a top rail 1 for an insulated double-skinned freight container the 
ra.l forming a junction between an outer skin 2 of a side wall and an outer skin 2 of 
a roof panel of the container, wherein the rail 1 comprises a first portion for 
attachment to the side wall (see the lower end of the rail in figures 1 and 2) an 
angled second portion at a first obtuse angle to the first portion an adapted 'to be 
angled inwardly of the container in use and a third portion for attachment to the 
roof panel angled at a second obtuse angle to the angled portion so that the third 
portion is substantially perpendicular to the first portion. 

In D1 the rail is screwed to the outer skins of the side panel and of the roof panel 
It is however clear for the per-son skilled in the art that if said outer skins were 
made of metal sheet (instead of ply wood as in D1) another way of fixing them 
could and would be envisaged, in particular welding. 

The rail is consequently also adapted to be welded (i.e. no structural modification 
of the rail is necessary therefore) to at least one of the outer skin of the side panel 
and the outer skin of the roof panel. 

The subject-matter of claim 1 is thus not new (Article 33 PCT). 

For the same reasons the subject-matter of claim 5 for a freight container is not 

new. 



The subject-matter of claim 9 for a method lacks an inventive step in the light of 
the ava.lable prior art and the general knowledge of the skilled person: the top rail 
used in the claimed method is known from D1 as already explained above in 
relat.on with claim 1 , and the claimed steps are the normal steps a person skilled 
in the art would carry out for manufacturing an insulated freight container of a 
known type and comprising such a top rail. 
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The dependent claims 2-4 and 6-8 concern features which are well known in the 
art or which are adaptations falling within the scope of ordinary practice followed 
by the skilled person, such that these claims do not appear to contain any addi- 
tional features which involve an inventive step when combined with the subject 
matter of any claim to which they refer. 



POINT VII 

5. Should the applicant regard some particular matter as suitable to serve as a basis 
for a new claim which would satisfy the criteria set forth in Article 33(1) PCT an in- 
dependent claim including such particular matter should be filed. The applicant 
should also indicate in the letter of reply the difference vis-a-vis the state of the art 
and the significance thereof. 



The description must be brought into conformity with the new claims to be filed 
(Rule 5.1 (a) (iii) PCT). 

To meet the requirements of Rule 6.3 (b) PCT the independent claim should be 
properly cast in a two-part form, with those features which in combination are part 
of the nearest prior art (see document D1) being placed in the first part, 

According to Rule 6.2 (b) PCT technical features mentioned in the claims should 
be provided with reference signs in parentheses. This applies to both the pre- 
amble and the characterising portion. 
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WO 00/41952 PCT/GBOO/00059 
INSULATED FREIGHT CONTAINER AND A TOP RAIL THEREFOR 



This invention relates to an insulated freight container and to a top rail 
therefor. 

A known insulated freight container has an inner and outer skin with an 
interstitial space between the skins filled with an insulating solidified foam. The 
outer skin is typically of aluminium and the inner skin of stainless steel. The outer 
roof skin and outer side skin are connected together by an extruded top rail. As 
shown in figure 1, the top rail 100 has a transverse cross-sectional shape similar to a 
query mark. A vertical portion 102 of the rail 100 is riveted to the outer side skin 
1 10 before the container is fully assembled and before the interstitial spaces 1 1 1 are 
completely filled with foam 115. As is evident from figure 1, an upper portion 104 
of the rail 100 is oriented outwards of the container in order that both sides of this 
portion 104 are accessible for riveting the outer skin of a roof panel 118 to the rail 
100 after the rail is riveted to the outer side skin 1 10. 

However, the above container has a number of disadvantages. The fixing of 
rivets 120 is labour intensive and time consuming and apertures necessary for the 
rivets 120 tend to weaken the roof panel 118. As a result, the roof panel 118 may 
tear or buckle allowing the ingress of water into the interstitial space 111 and 
thereby destroy the insulating property of the foam 115. Moreover, the rivet holes 
tend to elongate as the container flexes, again allowing the ingress of water. In 



WO 00/41 952 PCT/GB00/00059 
addition, the protruding upper portion 104 of the rail 100 is liable to damage in 
collision with other containers during the stacking of containers. Despite these 
difficulties, there is a strong prejudice in the art towards the riveting of panels to 
rails, in particular, in the case of aluminum rails and panels. 

5 

It is an object of this invention to provide an improved top rail for an 
insulated freight container and an improved method of manufacturing such a freight 
container. 

io According to one aspect of this invention there is provided a top rail for an 

insulated double-skinned freight container, the rail in use forming a junction between 
an outer skin of a side wall and an outer skin of a roof panel of the container, said 
top rail comprising a first portion for attachment to the side wall, an angled second 
portion at a first obtuse angle to the first portion and adapted to be angled inwardly 

15 of the container in use, and a third portion for attachment to the roof panel angled at 
a second obtuse angle to the angled portion so that the third portion is substantially 
perpendicular to the first portion, the rail being adapted to be welded to at least one 
of the outer skin of the side panel and the outer skin of the roof panel. 

20 Advantageously, the rail is made of aluminium. 

Conveniendy, the top rail has a return section substantially perpendicular to 
the third portion at an edge of the third portion remote from the angled portion, the 
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return section being adapted to be disposed inwardly of the container in use. 



Advantageously, the first obtuse angle is between 140 degrees and 160 
degrees. 

5 Advantageously, the top rail has a web perpendicular to the first portion and 

attached to the first portion, the web being adapted to be disposed inwardly of the 
container in use. 

Conveniently, an outer surface of the third portion is provided with a 
10 longitudinal bead against which the outer skin of the roof panel abuts to provide a 
welding edge. 

According to a second aspect of this invention, there is provided an insulated 
freight container having a top rail, the top rail forming a junction between an outer 

is skin of a side wall and an outer skin of a roof panel of the container, wherein the 
rail comprises a first portion for attachment to the side wall, an angled second 
portion which is angled at a first obtuse angle to the first portion and angled inward 
of the container, and a third portion attached to the roof and angled at a second 
obtuse angle to the angled portion so that the third portion is substantially 

20 perpendicular to the first portion and the rail is welded to at least one of the outer 
skin of the side panel and the outer skin of the roof panel. 

Conveniently, the rail and/or the outer skin of the side panel and/or the outer 
skin of the roof panel are of aluminium. 
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Advantageously, the top rail has a return section substantially perpendicular 
to the third portion located at an edge of the third portion remote from the angled 
portion and disposed inwardly of the container. 

Advantageously, the top rail has a web perpendicular to the first portion and 
attached to the first portion, the web being adapted to be disposed inwardly of the 
container in use. 

Conveniently, the first obtuse angle is between 140 degrees and 160 degrees. 

According to a third aspect of the present invention there is provided a 
method of manufacturing an insulated double-skinned freight container comprising 
the steps of: 

a) providing an outer and inner skin of a floor panel, 

b) locating the inner skin of a floor panel parallel to and spaced from the 
outer skin by foam spacing stanchions, 

c) injecting foam between the inner and outer skins, 

d) providing outer and inner skins of side panels, locating the inner skins 
parallel to the respective outer skin and spaced from them by foam spacing 
stanchions, inserting foam between the inner and outer skins, 

e) fixing an edge of the side panels to the floor panel by a known method to 
form side walls of the container and filling with foam joints between the 
floor panel and side panels, 
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f) providing top rails having a first portion for attachment to each side wall 
respectively, an angled second portion at a first obtuse angle to the first 
portion and adapted to be angled inwardly of the container in use and a third 
portion for attachment to a roof panel, angled at a second obtuse angle to the 
angled portion so that the third portion is substantially perpendicular to the 
first portion, 

g) riveting said top rails to the outer skins of the side walls respectively, fixing 
with a known method an inner skin of the roof panel to the inner skins of the 
side walls respectively, 

h) welding an outer skin of the roof panel to the third portion of the top rail and 
filling the space between the inner and outer skins of the roof panel with 
foam. 

The rail of the present invention has the advantage of providing added 
strength and providing greater protection to the top rail from impact damage than 
rails of the prior art since the rail has no protruding portion. The top rail of the 
invention also has a smaller total cross section area than the rails of the prior art, but 
with the material concentrated where the greatest strength is required, i.e. on the 
angled section. The use of a welded joint also avoids weakening the outer skin by 
riveting, and reduces the likelihood of the ingress of water into the insulation foam. 

The invention will now be described by way of example with reference to 
the accompanying drawing in which ; 

Figure 1 shows a prior art transverse cross-section of a top rail installed in a 
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container, 

Figure 2 shows a transverse cross-section of a top rail according to the 
invention, installed in a container, 

Figure 3 shows a perspective view of the top rail of Figure 2 installed in a 
container, 

Figure 4 shows a transverse cross-section of an alternative embodiment of 
the top rail according to the invention installed in a container, 

Figure 5 shows an enlarged view of a transverse cross-section of the top rail 
of Figures 2 & 3, and 

Figure 6 shows an enlarged view of a transverse cross-section of the top rail 
of Figure 4. 

In the figures like reference numerals denote like parts. 

The top rail 1 shown in transverse cross-section in Figure 2 has a first 
vertical portion 2, a second angled portion 3 angled inwards of the container in use 
at an angle a of 150 degrees to the first portion and third horizontal portion 4 
connected at an angle p of 120 degrees of the angled portion 3 and oriented at right 
angles to the vertical portion 2. The first, second and third portions 2, 3, 4 of the 
rail 1 thereby form a chamfered right angle. The third portion 4 is provided with a 
return portion 5 connected by an edge of the return portion 5 to an edge of the third 
portion 4 remote from the second angled portion 3, the return portion 5 being at 
right angles to the third portion 4 and inward of the container in use. 

The vertical portion 2 is provided with a web 6 perpendicular to the vertical 
portion 2 and located on the vertical portion 2 proximate a junction between the 

6 
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vertical portion 2 and the angled portion 3 and inward of the container in use. 



As can be seen in the enlarged drawings of figures 5 or 6, the vertical 
portion 2 is further provided with lower, median and upper horizontal ribs 7, 8, 9, 
5 at upper and lower edges of the portion 2 and substantially along a median line of 
the portion 2 on an outer surface of the rail 1 . The inner surface of the vertical 
section 2 is provided with a cut-away portion 10 extending substantially from a 
position opposite the lower rib 7 to a position opposite the median rib 8, for 
receiving an outer skin 1 1 of a side panel 12. 

10 

The third portion 4 may also be provided with a longitudinal bead 13, raised 
above an outer surface of the portion 4 at a junction between the portion 4 and the 
angled portion 3. 

15 In the manufacture of a freight container using the top rail 1 of the invention, 

the floor and side panels are constructed from inner and outer skins 16, 11 with 
foam 15 in the interstitial space between the skins in a manner known per se, the 
inner and outer skins being placed parallel with each other, separated by foam 
stanchions and the interstitial space being injected with foam 15 so that the inner and 

20 outer skins 16, 11 are held together by the foam 15 when the foam sets. The top 
rail 1 is riveted to the outer skin 1 1 of the side panel 12, the outer skin 11 of the side 
panel 12 being accommodated in the cut -away 10 in the inner surface of the vertical 
section 2, An inner skin 17 of the top panel 14 is attached to the inner skin 16 of 
the side panels in a known manner and the outer skin 18 is welded to the top rail 1 
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by a weld bead 20 or with an edge of the outer skin 18 abutting the longitudinal 
bead 13 where present, secured by a weld bead 19, with the outer skin 18 partially 
overlapping the horizontal section 4. The interstitial space between the outer and 
inner skins 18, 17 of the top panel 14 is injected with foam 15 so that the return 
5 portion 5 of the top rail 1 and the web 6 are embedded in the set foam 15. 

Although it is normally more efficient to weld the top panel 14 to the rail 1, 
it will be understood that the outer skin of the top panel 14 could be riveted to the 
rail 1 and the outer skin 1 1 of the side panel 12 welded to the rail 1, or both panels 
10 12 and 14 could be welded to the rail 1. Instead of welding, a suitable adhesive may 
be used. 

The return section 5 and the web 6 impart strength to the rail 1 in axial 
twisting so that the rail 1 according to the invention is stronger than the rails of the 
15 prior art in relation to flexing in a vertical direction and equally strong in respect of 
axial twisting. The web 6 also forms a convenient boundary for an initial insertion 
of foam within the side wall before the top panel is assembled to the rail, and a final 
foaming of the corner between the side wall and the top panel. In addition, the web 
6 facilitates molding in the manufacture of the rail 1 . 

20 

A second embodiment of the invention is shown in the transverse cross- 
section in Figure 4, in this embodiment the portion 4 is not provided with a bead 
and the weld bead 20 overlaps the edge of the outer skin of the top panel, the top 
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panel partially overlapping the portion 4 of the rail 1 . 



PCT/GBOO/00059 



The strengthening ribs 7,8,9 of the vertical portion 2 provide strength against 
side impacts and the angled portion 3 of the rail assists in glancing off impacting 
containers in collisions during stacking. 

The total cross-sectional area of the rail of the invention is less than the total 
cross-section area of rails of the prior art and therefore less material is used in the 
construction of the rail and yet the strength is concentrated in the angled section 
where damage is mostly likely to occur. Additional strength is provided by the 
strengthening ribs 7,8,9 on the vertical section 2 and by the web 6 and the return 
portion 5. 
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CLAIMS: 

1. A top rail for an insulated double-skinned freight container, the rail being for 
forming a junction between an outer skin of a side wall and an outer skin of a roof 
panel of the container, wherein the rail comprises a first portion for attachment to 

5 the side wall, an angled second portion at a first obtuse angle to the first portion and 
adapted to be angled inwardly of the container in use and a third portion for 
attachment to the roof panel angled at a second obtuse angle to the angled portion so 
that the third portion is substantially perpendicular to the first portion, the rail being 
adapted to be welded to at least one of the outer skin of the side panel and the outer 
10 skin of the roof panel. 

2. A top rail as claimed in claim 1 , wherein the rail is made of aluminium. 

3. A top rail as claimed in claims 1 or 2, wherein the top rail has a return 
15 section substantially perpendicular to the third portion at an edge of the third portion 

remote from the angled portion, the return section being adapted to be disposed 
inwardly of the container in use. 

4. A top rail as claimed in any of the preceding claims, wherein the first obtuse 
20 angle is between 140 degrees and 160 degrees. 

5. An insulated freight container having a top rail, the top rail forming a 
junction between an outer skin of a side wall and an outer skin of a roof panel of the 
container, wherein the rail comprises a first portion for attachment to the side wall, 



10 



WO 00/41 952 PCT/GBOO/00059 
an angled second portion which is angled at a first obtuse angle to the first portion 
and angled inward of the container and a third portion attached to the roof and 
angled at a second obtuse angle to the angled portion so that the third portion is 
substantially perpendicular to the first portion and the rail is welded to at least one of 
5 the outer skin of the side panel and the outer skin of the roof panel. 

6. An insulated freight container as claimed in claim 5, wherein the rail and/or 
the outer skin of the side panel and/or the outer skin of the roof panel are of 
aluminium. 

10 

7. An insulated freight container as claimed in claim 5 or 6, wherein the top 
rail has a return section substantially perpendicular to the third portion located at an 
edge of the third portion remote from the angled portion and disposed inwardly of 
the container. 

8. An insulated freight container as claimed in any of the claims 5 to 7, 
wherein the first obtuse angle is between 140 degrees and 160 degrees. 

9. A method of manufacturing an insulated double-skinned freight container 
20 comprising the steps of: 

a) providing an outer and inner skin of a floor panel, 

b) locating the inner skin of the floor panel parallel to and spaced from the 
outer skin by foam spacing stanchions, 

c) injecting foam between the inner and outer skins, 
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d) providing outer and inner skins of side panels, locating the inner skins 
parallel to the respective outer skin and spaced from them by foam spacing 
stanchions, inserting foam between the inner and outer skins, 

e) fixing an edge of the side panels to the floor panel by a known method to 
5 form side walls of the container and filling with foam joints between the 

floor panel and side panels, 

f) providing top rails having a first portion for attachment to each side wall 
respectively, an angled second portion at a first obtuse angle to the first 
portion and adapted to be angled inwardly of the container in use and a third 

10 portion for attachment to a roof panel, angled at a second obtuse angle to the 

angled portion so that the third portion is substantially perpendicular to the 
first portion, 

g) riveting said top rails to the outer skins of the side walls respectively, fixing 
with a known method an inner skin of the roof panel to the inner skins of the 

15 side walls respectively, 

h) welding an outer skin of the roof panel to the third portion of the top rail and 
filling the space between the inner and outer skins of the roof panel with 
foam. 
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Inventive step (IS) 
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Claims 



Industrial applicability (IA) Yes: Claims 1-5 

No: Claims 



2. Citations and explanations 
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Item 

1. 



The amendments filed with the letter dated 08/01/2001 introduce subject-matter 
^(2),b e , Pet bey ° nd ^ C ° men ' °' aPP ' iCa,i0n aS « ted ' * 

1.1. The feature introduced into claim 1 that the first return member is arranged at a 
^^MrMo remote from the angled second portion is broal^ 

ZsVet ,L° t n ,r al ', y diS °' OSed ' ea,ure (see ° ri9inal,y filed 3 we. 

Zl , .k member iS arranged ■»an«l M »tH.H^ r 4; 

remote from the angled portion. : Q 

1 .2. feature introduced into claim 1 that the second return member is arranged at 
a location remote from ft, annlert ^ocnni p^j m is not supported by the original 1 
isCw ,UrS ' ha ' Se °° nd r9,Urn ™ mber <° all9d web 6 in <he descr pTon ' 
(see page 6, line 23 to page 7, line V). P 

2. The same applies to the amendments in claim 3 for a container (corresponds to 
™, y „ed Cairn 5, and in claim 5 for a method (corresponds ,o originally f ile d 

3. This report, in particular Item V of this report, has been established as if these 
amendments had not been made (Rule 70.2(c)PCT) and had been replaced by 
the corresponding disclosed features. 

Item V 



3. 



0 a 93°63 * "'^'^^ ^ °> *»" 1 «• known from D1 = 



This ra,l has been improved by the provision of the first and second return 
members according to the characterising portion (see item I above). There is no 
hnt ,n the ava,lable prior ar, to modify the rail disclosed in D1 in the claimed 
manner. The subject-matter of claim 1 thus involves an inventive step. 
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For the same reasons also the subject-matter of claims 3 and 5 involves an 
inventive step (Article 33 PCT). 

4. Claims 2 and 4 are dependent on claims 1 and 3 respectively and as such also 
meet the requirements of the PCT with respect to novelty and inventive step. 

Item VII 

5. The objections based on Article 34(2)(b) PCT raised in point I above apply equally 
to the corresponding parts of the description. 

6. Contrary to the requirements of Rule 5.1 (a) (ii) PCT, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor is this 
document identified therein. 
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addition, me proving upper portion ,04 of the rai, ,00 is ,iab,e to damage to 
collision with outer containers during the stacking of containers. Despite these 
difficulties, there is a strong prejudice in the art towards the riveung of panels to 
rails, in particular, in the case of aluminum rails and panels. 

b an object of this inventon to provide an improved top rail for an 
ir>su,a,ed freight container and an improved method of manufacturing such a freight 

container. 

According to one aspect of this invention there is provided a top rail for an 
insulated double-skinned freight container, the rai, being for forming a junction 
between an outer skin of a side wal, and an outer skin of a roo, panel of the 
container, wherein the rail comprises a firs, portion for attachment to the outer skin 

and adapted to be a„g,ed inwardly of the contamer in use and a third portion for 
attachment to the outer skin of the roof panel a,g,ed at a second obtuse angle to the 
angled second portion so tha, the third portion is substantial perpendicular to the 
first portion, the rai, being adapted to be welded to a, leas, one of the outer skin of 
»= side pane, and ,he outer skin of the roof pane,, characterised by a firs, return 
member arranged ,o be subs M ,ia,,y perpendicu.ar to the third portion a, a .ocation 
cf *e third portion remo.e from the angied second portion and a second return 
member arranged substantia,* perpends to the firs, portion a. a ,oca,ion remote 
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inwardly of the container in use to reduce flexing in a vertical direction and axial 
twisting of said rail and wherein the rail is formed of aluminium. 



Conveniently the first obtuse angle is between 140 degrees and 160 



degrees. 



According ,o a second aspect of this invenuon, there is provided an insulated 
freight container having a top rai,, the top rai, forming a junction between an outer 
skin of a side waJl and an outer skin of a roof panel of the container, wherein the 
rail comprises a first portion for attachment to the outer skin of the side wall, an 
io angled second porta which is angled a, a firs, obtuse ^gle to the firs, portion and 
angled inwardly of the container and a third portion attached to the outer skin of the 
roof and ang,ed a, a second obtuse angle to the ang,ed second portion so tha, the 
third portion is substantially perpendicular to the first portion and the rail is welded 
.o a. teas, one of the outer skin of the side wall and the outer skin of the roof pane!, 
•5 characterised by a firs, return member arranged to be substantially perpendicular to 
the third portion a. a location of the third portion remote from the angled second 
portion and a second return member arranged substantially perpendicular to the first 
portion at a location remote from the angl«, second portion, said first and second 
return members being disposed inwardly of the container in use to reduce flexing in 
» a vertical direction and axial twisting of said rail and wherein the rai! and the outer 
skin of the roof panel and/or the outer skin of the side pane, are of aluminium. 

Conveniently, the first obtuse angle is between 140 degrees and ,60 degrees. 
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1 PrOV ' d " ,ganoul "-'"nnerslci„„ fafloorpane , 

^ .P^ ltoandspacedfrom , e 

by foam spacing stanchions, 
c > inject foam between , he jnner ^ QuKr s|dns 

d) z; d r outer swm inner swns ° f swe ~* — - - 

^.o ft e TOeoutersK _ dspacedfromftembyfoam 
~„s, inse^ foam betWKn , he imer ^ ^ skjns 

> fixing an edge of (he side panels to the floor panel by a known method to 

7 ^ ° f — ' - — *- - Hoor pane, « 

side panels with foam, 

I" " " " - — — — n a, a ta 

Panel, angled at a second obtuse anele tn th. 

angle to the angled portion S0 that the third 

— * — perpendie.ar to the first por^n, and havir, a fo , 

— r a™ ge d s ub _ y per,„ dicuIar to fte tWrd 

— — — , a™ g ed s u bs toMly mm ,„ , o ^ 

— a, a location re mo ,e from the angled second porters, and 

-n.ee flexing in a vertical direction artd axial twisting ofsatd rai, 
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g) 



h) 



Hve.ng top ^ to the outer sKns of the side waJls respec.vely, fixing 
the side walls respectively, 

we.di„g an 0 „ t er s M „ of the roof pane, to the third ^ of ^ [op ^ ^ 

twisting of said rail. 



™e -0 of the resent invention Has the advantage of providing added 
»* of the prior a, since the rai, has „„ prolnjding portion . ^ ^ ^ ^ ^ 

with the .nateHai concentrate, where the greatest strength is w , e ^ 
^ed section. ^ use of a we ld ed Join, aiso av„i ds weatening the outer sldn by 

The invention will now hp rW^K^ u 

now be descnbed by way of example with reference to 

the accompanying drawing in which ; 

^ure 1 shows a prior art tramverse Qf a ^ ^ ^ ^ 

container, 

Figure 2 shows a transverse cross-section of a top nai, according to the 
invention, installed in a container, 

Figure 3 shows a perspective view of the too rail nf P „ o • 

me iop rail of Figure 2 installed in a 
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cross-section of an aJternative embodiment of 



container, 

Figure 4 shows a transverse 

*e „a 10 , he invemjon jnsMed , n a 

Figure 5 shows an enlarged view of a t™„« 
nf F . „ ° f 3 transverae "^section of the top rail 

of Figures 2 & 3, and 

Figure 6 shows an enlarged view of a , 

of F . A ° " ° f 3 tranSVCrSe -oss-section of the top rail 

of Figure 4. y 



«« fen. lite referent numeraJs ^ ^ 



An , um mum top ^ , shQwn h ^ crMon ^ 
- ^ 2 , a _ d ^ pmion 3 ^ ^ ^ ^ 

~ — - - ^ ^ 3 , d ori _ a( right 

angles to the vertical portion 2 Th,.r 

rSt ' SCCOnd thjrd 2. 3, 4 of the 

raii 1 thereby form a chamfered right angle Th, a • 

g gl£ - The third P° rtl °n 4 is provided with a 

n r n ; remote from ,he — — >**■> 3 - - — — , ^ m 



^ venic, 2 is proWded whh a ^ fi ^ ^ 



in use. 
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portion 2 is further provided wilh Joweri ^.^ ^ ^ .^^ ^ 7 s ^ 
a. upper and , 0 we r edges of .he portion 2 and subsantiaiiy aiong a medi M „« of 

section 2 is provided with a cut-away portion 10 e*^- k • 

y ponion iu extending substantially from a 

position opposite the lower rih 7 o 

h« lower nb 7 to a pos.tion opposite the median rib 8, for 

receiving an outer skin 1 1 of a side panel 12. 



™e third portion 4 may * so 5e „ ^ fl ^ ^ ^ 

io angled ponion 3. 



15 



20 



in the manufacture of a freight container using the lop rai, , ofttls invendo „ 
fte floor and side pane, are conned from inner and outer s M „s I6 , „ wilh 
foam ,5 in the i„, erslitial space betwee „ ^ ^ g ^ ^ 

™er and outer am, being pIaced wfth ^ ^ ^ ^ ^ 

sunchions and the interstitiaj space being injected with foam ! 5 so tha, the ^ Md 
outer skins ,6, „ are heid ,o g ed,er by the foam ,5 when the foam s*, The .op 

rail 1 is riveted to the outer skin 1 1 of the side nam-i \i 

me side panel 12, the outer skin 11 of the side 

F-ei 12 being accomntodated in the cut-away ,0 in ,He inner surface of the verUcal 

by a weid bead 20 or with an edge of the outer s W „ I8 abutting the iongitudina, 
bead ,3 where present, secured by a we,d bead ,9, with the outer skin .8 p^aiiy 
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inner skins ,8, ,7 of lhe top ^ „ „ ^ ^ ^ ^ ^ ^ 

portion 5 of the ,op raj, I and the web 6 are embedded in the se, foam , j. 



return 



Aithough a is normal.y more efficient ,o we,d the top pane. ,4 ,o the rai, J 
wm be understood that the outer stin of the top pane, ,4 cou.d be riveted ,o the 

12 and ,4 cou.d be welded to the ^ 1. ,„ sl ead of weldi „ g , , ^ ^ 

be used. 



TTte return section 5 and the web 6 i mpm strenglh to lne ^ , .„ ^ 

axia. ,wisti„ g . TOe W eb 6 ^ forms a conveniem fo ^ Mtia) ^ 

of foam within tbe side wal, before the top pane, is assembled to the rai,, and a ftnal 
- foaming of me com er bctween the sjdc ^ ^ ^ ^ ^ ^ ^ ^ ^ 

6 faditates molding in the manufacture of the rail 1 . 



A second embodiment of the invention is shown i„ „» tI „ cmss _ 
— in Figure 4 , in th , embodiment t|K ^ 4 . ^ ^ ^ ^ 

panel partially overlapping the portion 4 of the rail 1 . 



™e strengthening ribs of lhe vertica) ^ 2 ^ ^ ^ 
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containers in collisions during stacking. 

The total cross-sectional area of the rail of the invention is less than the total 
cross-section area of rails of the prior art and therefore less material is used in the 
construction of the rail and yet the strength is concentrated in the angled section 
where damage is mostly likely to occur. Additional strength is provided by the 
strengthening ribs 7,8,9 on the vertical section 2 and by the web 6 and the return 
portion 5. 
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CLAIMS: 



■ A ,op (I) for m insu|ated douMe . skjnnKi freigM ^ ^ ^ 
for forming a junction teween „ ouKr (n) ^ a waji ^ ^ ^ ^ 

OS) of a .of pane, of the container, wherein ta ^ ^ , ^ ^ 
» fcr attachment to Ac outer sw „ (U) Qfihe ^ an an^ed ^ ^ (3) a , 

container in use and a third portion (4) for at,,-., 

poraon (4) for attachment to the outer skin (18) of the 

Pane, an g ,ed a, a second oblux (p) „ ^ ^ ^ ^ ^ 

- * third ^ on (4) is perpendicuiar (o fira ^ ^ 

~~ of *e roof panel, character by . flrst „ ffl 

- perpendic, to „. Wrd ^ (4) . ^ ^ ^ ^ 

™ subsanMy perpend t0 lhe fal ^ ^ ^ a ^ ^ ^ 

is the angled second portion f3) said r, r « a 

Portion (J), said first and second return members (5,6) being 

disposed inwardly of the container in use to reduce fu ■ • 

to reduce flexing in a vertical direction and 

* A top rail as clawed in My of the ^ ^ ^ ^ ^ ^ 
0 angle (K) is between 140 degrees and 160 degrees. 



3- An insulated freight container having a too rail m »h ♦ 

e top ra)1 (0, *e top rail forming a 
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to the outer skin of the side wall, an angled second portion (3) which is angled at a 
first obtuse angle (a) to the first portion (2) and angled inwardly of the container and 
a third portion (4) attached to the outer skin of the roof and angled at a second 
obtuse angle (p) to the angled second portion (3) so that the third portion (4) is 
5 substantially peipendicular to the first portion (2) and the rail (1) is welded to at least 
one of the outer skin (11) of the side wall and the outer skin (18) of the roof panel, 
characterised by a first return member (5) arranged to be substantially perpendicular 
to the third portion (4) at a location of the third portion remote from the angled 
second portion (3) and a second return member (6) arranged substantially 
10 perpendicular to the first portion (2) at a location remote from the angled second 
portion (3), said first and second return members (5,6) being disposed inwardly of 
the container in use to reduce flexing in a vertical direction and axial twisting of said 
rail and wherein the rail and the outer skin of the roof panel and/or the outer skin of 
the side panel are of aluminium. 

15 

4. An insulated freight container as claimed in claim 3, wherein the first obtuse 
angle (X) is between 140 degrees and 160 degrees. 

5. A method of manufacturing an insulated double-skinned freight container 
20 comprising the steps of: 

a) providing an outer and inner skin of a floor panel, 

b) locating the inner skin of the floor panel parallel to and spaced from the 
outer skin by foam spacing stanchions, 

c) injecting foam between the inner and outer skins, 
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providing outer skins (11) and inner skins (16) of side panels, locating the 
inner skins parallel to the respective outer skins and spaced from them by 
foam spacing stanchions, inserting foam (15) between the inner and outer 
skins, 

fixing an edge of the side panels to the floor panel by a known method to 
form side walls of the container and filling joints between the floor panel and 
side panels with foam, 

providing aluminium top rails (1) having a first portion (2) for attachment to 
each outer skin (11) of each side wall respectively, an angled second portion 
(3) at a first obtuse angle (a) to the first portion (2) and adapted to be angled 
inwardly of the container in use and a third portion (4) for attachment to an 
outer skin (18) of a roof panel, angled at a second obtuse angle (p) to the 
angled portion (3) so that the third portion (4) is substantially peipendicular 
to the first portion (2), and having a first return member arranged 
substantially perpendicular to the third portion at a location of the third 
portion remote from the angled second portion (3) and a second return 
member (6) arranged substantially perpendicular to the first portion (2) at a 
location remote from the angled second portion, said first and second return 
members (5,6) being disposed inwardly of the container in use to reduce 
flexing in a vertical direction and axial twisting of said rail, 
riveting said top rails (1) to the outer skins (11) of the side walls 
respectively, fixing with a known method an inner skin (17) of the roof 
panel to the inner skins (16) of the side walls respectively, 
welding an outer skin (18) of the roof panel to the third portion (4) of the top 
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rail (1) and filling the space between the inner and outer skins (17,18) of the 
roof panel with foam (15), wherein said return members (5,6) are located in 
said foam (15) and substantially prevent flexing of the rail (1) in a vertical 
direction and axial twisting of said rail. 
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ition, the protruding upper portion 104 of the rail 100 is liable to damage in 
collision with other containers during the stacking of containers. Despite these 
difficulties, there is a strong prejudice in the art towards the riveting of panels to 
rails, in particular, in the case of aluminum rails and panels. 

5 

It is an object of this invention to provide an improved top rail for an 
insulated freight container and an improved method of manufacturing such a freight 
container. 

10 According to one aspect of this invention there is provided a top rail for an 

insulated double-skinned freight container, the rail in use forming a junction between 
an outer skin of a side wall and an outer skin of a roof panel of the container, said 
top rail comprising a first portion for attachment to the side wall, an angled second 
portion at a first obtuse angle to the first portion and adapted to be angled inwardly 

is of the container in use, and a third portion for attachment to the roof panel angled at 
a second obtuse angle to the angled portion so that the third portion is substantially 
perpendicular to the first portion, the rail being adapted to be welded to at least one 
of the outer skin of the side panel and the outer skin of the roof panel. 

20 Advantageously, the rail is made of aluminium. 



Conveniently, the top rail has a return section substantially perpendicular to 
the third portion at an edge of the third portion remote from the angled portion, the 



2 



WO 00/41952 ' ' PCT/GB00/00OS9 

return section being adapted to be disposed inwardly of the container in use. 



Advantageously, the first obtuse angle is between 140 degrees and 160 
degrees. 

5 Advantageously, the top rail has a web perpendicular to the first portion and 

attached to the first portion, the web being adapted to be disposed inwardly of the 
container in use. 

Conveniently, an outer surface of the third portion is provided with a 
10 longitudinal bead against which the outer skin of the roof panel abuts to provide a 
welding edge. 



According to a second aspect of this invention, there is provided an insulated 
freight container having a top rail, the top rail forming a junction between an outer 

15 skin of a side wall and an outer skin of a roof panel of the container, wherein the 
rail comprises a first portion for attachment to the side wall, an angled second 
portion which is angled at a first obtuse angle to the first portion and angled inward 
of the container, and a third portion attached to the roof and angled at a second 
obtuse angle to the angled portion so that the third portion is substantially 

20 perpendicular to the first portion and the rail is welded to at least one of the outer 
skin of the side panel and the outer skin of the roof panel. 

Conveniently, the rail and/or the outer skin of the side panel and/or the outer 
skin of the roof panel are of aluminium. 



3 



WO 00/41952 



PCT/GB00/00059 



Advantageously, the top rail has a return section substantially perpendicular 
to the third portion located at an edge of the third portion remote from the angled 
portion and disposed inwardly of the container. 

Advantageously, the top rail has a web perpendicular to the first portion and 
attached to the first portion, the web being adapted to be disposed inwardly of the 
container in use. 

Conveniently, the first obtuse angle is between 140 degrees and 160 degrees. 

According to a third aspect of the present invention there is provided a 
method of manufacturing an insulated double-skinned freight container comprising 
the steps of: 

a) providing an outer and inner skin of a floor panel, 

b) locating the inner skin of a floor panel parallel to and spaced from the 
outer skin by foam spacing stanchions, 

c) injecting foam between the inner and outer skins, 

d) providing outer and inner skins of side panels, locating the inner skins 
parallel to the respective outer skin and spaced from them by foam spacing 
stanchions, inserting foam between the inner and outer skins, 

e) fixing an edge of the side panels to the floor panel by a known method to 
form side walls of the container and filling with foam joints between the 
floor panel and side panels, 
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f) providing top rails having a first portion for attachment to each side wall 
respectively, an angled second portion at a first obtuse angle to the first 
portion and adapted to be angled inwardly of the container in use and a third 
portion for attachment to a roof panel, angled at a second obtuse angle to the 

5 angled portion so that the third portion is substantially perpendicular to the 

first portion, 

g) riveting said top rails to the outer skins of the side walls respectively, fixing 
with a known method an inner skin of the roof panel to the inner skins of the 
side walls respectively, 

10 h) welding an outer skin of the roof panel to the third portion of the top rail and 
filling the space between the inner and outer skins of the roof panel with 
foam. 

The rail of the present invention has the advantage of providing added 
15 strength and providing greater protection to the top rail from impact damage than 
rails of the prior art since the rail has no protruding portion. The top rail of the 
invention also has a smaller total cross section area than the rails of the prior art, but 
with the material concentrated where the greatest strength is required, i.e. on the 
angled section. The use of a welded joint also avoids weakening the outer skin by 
20 riveting, and reduces the likelihood of the ingress of water into the insulation foam. 

The invention will now be described by way of example with reference to 
the accompanying drawing in which ; 

Figure 1 shows a prior art transverse cross-section of a top rail installed in a 
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container, 

Figure 2 shows a transverse cross-section of a top rail according to the 
invention, installed in a container, 

Figure 3 shows a perspective view of the top rail of Figure 2 installed in a 
5 container, 

Figure 4 shows a transverse cross-section of an alternative embodiment of 
the top rail according to the invention installed in a container, 

Figure 5 shows an enlarged view of a transverse cross-section of the top rail 
of Figures 2 & 3, and 

10 Figure 6 shows an enlarged view of a transverse cross-section of the top rail 

of Figure 4. 

In the figures like reference numerals denote like parts. 

The top rail 1 shown in transverse cross-section in Figure 2 has a first 
15 vertical portion 2, a second angled portion 3 angled inwards of the container in use 
at an angle a of 150 degrees to the first portion and third horizontal portion 4 
connected at an angle p of 120 degrees of the angled portion 3 and oriented at right 
angles to the vertical portion 2. The first, second and third portions 2, 3, 4 of the 
rail 1 thereby form a chamfered right angle. The third portion 4 is provided with a 
20 return portion 5 connected by an edge of the return portion 5 to an edge of the third 
portion 4 remote from the second angled portion 3, the return portion 5 being at 
right angles to the third portion 4 and inward of the container in use. 

The vertical portion 2 is provided with a web 6 perpendicular to the vertical 
portion 2 and located on the vertical portion 2 proximate a junction between the 
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vertical portion 2 and the angled portion 3 and inward of the container in use. 



As can be seen in the enlarged drawings of figures 5 or 6, the vertical 
portion 2 is further provided with lower, median and upper horizontal ribs 7, 8, 9, 
5 at upper and lower edges of the portion 2 and substantially along a median line of 
the portion 2 on an outer surface of the rail 1 . The inner surface of the vertical 
section 2 is provided with a cut-away portion 10 extending substantially from a 
position opposite the lower rib 7 to a position opposite the median rib 8, for 
receiving an outer skin 1 1 of a side panel 12. 

10 

The third portion 4 may also be provided with a longitudinal bead 13, raised 
above an outer surface of the portion 4 at a junction between the portion 4 and the 
angled portion 3. 

15 In the manufacture of a freight container using the top rail 1 of the invention, 

the floor and side panels are constructed from inner and outer skins 16, 11 with 
foam 15 in the interstitial space between the skins in a manner known per se, the 
inner and outer skins being placed parallel with each other, separated by foam 
stanchions and the interstitial space being injected with foam 15 so that the inner and 

20 outer skins 16, 11 are held together by the foam 15 when the foam sets. The top 
rail 1 is riveted to the outer skin 1 1 of the side panel 12, the outer skin 11 of the side 
panel 12 being accommodated in the cut-away 10 in the inner surface of the vertical 
section 2. An inner skin 17 of the top panel 14 is attached to the inner skin 16 of 
the side panels in a known manner and the outer skin 18 is welded to the top rail 1 
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by a weld bead 20 or with an edge of the outer skin 18 abutting the longitudinal 
bead 13 where present, secured by a weld bead 19, with the outer skin 18 partially 
overlapping the horizontal section 4. The interstitial space between the outer and 
inner skins 18, 17 of the top panel 14 is injected with foam 15 so that the return 
portion 5 of the top rail 1 and the web 6 are embedded in the set foam 15. 

Although it is normally more efficient to weld the top panel 14 to the rail 1, 
it will be understood that the outer skin of the top panel 14 could be riveted to the 
rail 1 and the outer skin 1 1 of the side panel 12 welded to the rail 1, or both panels 
12 and 14 could be welded to the rail 1 . Instead of welding, a suitable adhesive may 
be used. 

The return section 5 and the web 6 impart strength to the rail 1 in axial 
twisting so that the rail 1 according to the invention is stronger than the rails of the 
prior art in relation to flexing in a vertical direction and equally strong in respect of 
axial twisting. The web 6 also forms a convenient boundary for an initial insertion 
of foam within the side wall before the top panel is assembled to the rail, and a final 
foaming of the corner between the side wall and the top panel. In addition, the web 
6 facilitates molding in the manufacture of the rail 1 . 



A second embodiment of the invention is shown in the transverse cross- 
section in Figure 4, in this embodiment the portion 4 is not provided with a bead 
and the weld bead 20 overlaps the edge of the outer skin of the top panel, the top 
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panel partially overlapping the portion 4 of the rail 1. 
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The strengthening ribs 7,8,9 of the vertical portion 2 provide strength against 
side impacts and the angled portion 3 of the rail assists in glancing off impacting 
5 containers in collisions during stacking 



The total cross-sectional area of the rail of the invention is less than the total 
cross-section area of rails of the prior art and therefore less material is used in the 
construction of the rail and yet the strength is concentrated in the angled section 
10 where damage is mostly likely to occur. Additional strength is provided by the 
strengthening ribs 7,8,9 on the vertical section 2 and by the web 6 and the return 
portion 5. 
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CLAIMS: 

1. A top rail for an insulated double-skinned freight container, the rail being for 
forming a junction between an outer skin of a side wall and an outer skin of a roof 
panel of the container, wherein the rail comprises a first portion for attachment to 

5 the side wall, an angled second portion at a first obtuse angle to the first portion and 
adapted to be angled inwardly of the container in use and a third portion for 
attachment to the roof panel angled at a second obtuse angle to the angled portion so 
that the third portion is substantially perpendicular to the first portion, the rail being 
adapted to be welded to at least one of the outer skin of the side panel and the outer 
10 skin of the roof panel. 

2. A top rail as claimed in claim 1 , wherein the rail is made of aluminium. 

3. A top rail as claimed in claims 1 or 2, wherein the top rail has a return 
15 section substantially perpendicular to the third portion at an edge of the third portion 

remote from the angled portion, the return section being adapted to be disposed 
inwardly of the container in use. 

4. A top rail as claimed in any of the preceding claims, wherein the first obtuse 
20 angle is between 140 degrees and 160 degrees. 

5. An insulated freight container having a top rail, the top rail forming a 
junction between an outer skin of a side wall and an outer skin of a roof panel of the 
container, wherein the rail comprises a first portion for attachment to the side wall, 
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an angled second portion which is angled at a first obtuse angle to the first portion 
and angled inward of the container and a third portion attached to the roof and 
angled at a second obtuse angle to the angled portion so that the third portion is 
substantially peipendicular to the first portion and the rail is welded to at least one of 

> the outer skin of the side panel and the outer skin of the roof panel. 

6. An insulated freight container as claimed in claim 5, wherein the rail and/or 
the outer skin of the side panel and/or the outer skin of the roof panel are of 
aluminium. 

7. An insulated freight container as claimed in claim 5 or 6, wherein the top 
rail has a return section substantially perpendicular to the third portion located at an 
edge of the third portion remote from the angled portion and disposed inwardly of 
the container. 

8. An insulated freight container as claimed in any of the claims 5 to 7, 
wherein the first obtuse angle is between 140 degrees and 160 degrees. 



9. A method of manufacturing an insulated double-skinned freight container 
2 o comprising the steps of: 

a) providing an outer and inner skin of a floor panel, 

b) locating the inner skin of the floor panel parallel to and spaced from the 
outer skin by foam spacing stanchions, 

c) injecting foam between the inner and outer skins, 
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d) providing outer and inner skins of side panels, locating the inner skins 
parallel to the respective outer skin and spaced from them by foam spacing 
stanchions, inserting foam between the inner and outer skins, 

e) fixing an edge of the side panels to the floor panel by a known method to 
5 form side walls of the container and filling with foam joints between the 

floor panel and side panels, 

f) providing top rails having a first portion for attachment to each side wall 
respectively, an angled second portion at a first obtuse angle to the first 
portion and adapted to be angled inwardly of the container in use and a third 

10 portion for attachment to a roof panel, angled at a second obtuse angle to the 

angled portion so that the third portion is substantially perpendicular to the 
first portion, 

g) riveting said top rails to the outer skins of the side walls respectively, fixing 
with a known method an inner skin of the roof panel to the inner skins of the 

15 side walls respectively, 

h) welding an outer skin of the roof panel to the third portion of the top rail and 
filling the space between the inner and outer skins of the roof panel with 
foam. 
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